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(57) Abstract: The present invention relates to an oven (1)
comprising a body (2), a cooking chamber (3) disposed with-
in the body (2), wherein the cooking process is performed, a
heater (4) that provides the pyrolytic cleaning to be imple-
mented by heating the cooking chamber (3) to high temperat-
ure values, a door (5) providing access into the cooking
chamber (3), produced at least partially from glass and a light
source (6) that provides the illumination of the interior of the
cooking chamber (3). A transparent plate (7) is disposed on
the side or upper wall of the cooking chamber (3), a light
sensor (8) is disposed outside the cooking chamber (3), be-
hind the transparent plate (7) and detects the light waves
emitted from the light source (6) into the cooking chamber (3)
and passing through the transparent plate (7), and a control
unit (9) determines the dirtiness level of the cooking chamber
(3) by evaluating the light intensity data detected by the light
sensor (8).
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Description

[0001]

[0002]

[0003]

[0004]

[0005]

PYROLYTIC OVEN
The present invention relates to a pyrolytic oven having self cleaning
feature, wherein the level of dirtiness is detected.
In state of the art ovens, the self cleaning feature is a feature demanded
by the user since cleaning the interior of the oven is difficult. During
cooking, particles like splattered oil adhere to inner walls of the oven and
cleaning the dirt becomes difficult when the oven is used several times
without cleaning. In ovens, the most widespread method used for self
cleaning function is the pyrolytic cleaning method. In pyrolytic ovens,
pyrolytic cleaning is performed automatically or upon desire of the user,
the dirt adhered to the oven walls is enabled to be cleaned by burning
down by operating the heaters at high temperatures like 500 °C. The level
of dirtiness inside the oven is measured in order to start the pyrolytic
cleaning process automatically, and when the dirtiness level exceeds a
certain limit, the automatic cleaning process is started. In the state of the
art, sensor systems that detect the dirtiness level inside the oven are used
in order to automatically perform the pyrolytic cleaning in ovens. The
sensors that detect the dirtiness level are affected from the hot and humid
environment inside the oven and malfunction, thereby the dirtiness level
cannot be detected correctly.
In the United States Patent Application No. US2011011422, a capacitive
type sensor is disclosed that detects the pollution level in order to start the
pyrolytic cleaning process automatically. By means of the capacitive
sensor, the pollution is detected by the change in capacitance on the
surface where the pollution is measured. Humidity and heat inside the
oven increase conductivity between the electrodes of the capacitive
sensor and causes erroneous measurement.
The aim of the present invention is the realization of an oven wherein the
dirtiness level is detected precisely and correctly and the pyrolytic cleaning
process is performed.
The oven realized in order to attain the aim of the present invention,

explicated in the first claim and the respective claims thereof, comprises a
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[0006]

[0007]

[0008]

[0009]

[0010]

[0011]

[0012]

transparent plate disposed in an opening formed at the side or upper wall
of the cooking chamber and produced from heat resistant glass, and a
light sensor, for example a phototransistor or photodiode, disposed behind
the transparent plate so as to remain outside the cooking chamber.

The control unit compares the data of light intensity passing from the
transparent plate and detected by the light sensor with the reference light
intensity value determined for the clean oven interior and recorded in its
memory.

If the light intensity measured by the light sensor is lower than the
reference light intensity by as much as a predetermined amount, the
control unit decides that the dirtiness level on the transparent plate and
hence in the cooking chamber has increased and that the pyrolytic
cleaning process is required.

The control unit first brings the light source to the off position for
determining the dirtiness level and enables the light sensor to detect
whether the oven is located in dark or luminous outside environment and
afterwards brings the light source to the open position and applies different
dirtiness level measurement algorithms with respect to dark or luminous
outside environments.

In an embodiment of the present invention, when the outside environment
is detected to be luminous, the control unit delays the dirtiness level
detection and pyrolytic cleaning process for as long as a predetermined
period. The dirtiness level detection and pyrolytic cleaning process are
provided to be performed in a dark environment and when the energy
consumption cost is low.

The control unit starts the pyrolytic cleaning process automatically when
the dirtiness level increases or enables the user to be alerted.

In the oven of the present invention, the dirtiness level inside the oven is
detected precisely and safely by means of a light sensor like
phototransistor for the pyrolytic cleaning process. Being disposed outside
the cooking chamber, the light sensor is not affected from the heat and
humidity.

The oven realized in order to attain the aim of the present invention is
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[0013]
[0014]

[0015]

[0016]
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illustrated in the attached figure, where:

Figure 1 — is the schematic view of an oven.

The elements illustrated in the figure are numbered as follows:
Oven

Body

Cooking chamber

Heater

Door

Light source

Transparent plate

Light sensor

© ® N o 0 bk~ w0 DN~

Control unit

The oven (1) comprises a body (2), a cooking chamber (3) disposed within
the body (2), wherein the cooking process is performed, a heater (4) that
provides pyrolytic cleaning to be implemented by heating the cooking
chamber (3) to high temperature values, a door (5) providing access into
the cooking chamber (3), produced at least partially from glass and a light
source (6) that provides the illumination of the interior of the cooking
chamber (3).

The oven (1) of the present invention comprises a transparent plate (7)
disposed on the side or upper wall of the cooking chamber (3) and
produced from heat resistant glass, a light sensor (8) that is disposed
outside the cooking chamber (3) behind the transparent plate (7) so as to
face the interior of the cooking chamber (3) and that detects the light
waves emitted from the light source (6) into the cooking chamber (3) and
passing through the transparent plate (7), and a control unit (9) that
determines the dirtiness level of the cooking chamber (3) by evaluating the
light intensity data detected by the light sensor (8).

The control unit (9) decides that the dirtiness level of the cooking chamber
(3) has increased when the amount of light passing through the
transparent plate (7) and detected by the light sensor (8) decreases and
starts the pyrolytic cleaning process.

During the utilization of the oven (1), the oil droplets and scraps splattered
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[0019]

[0020]

[0021]

[0022]

[0023]

from the cooked foods in the cooking chamber (3) adhere to the inner
surfaces of the cooking chamber (3) walls and on the surface of the
transparent plate (7) facing the cooking chamber (3) as well. The dirt on
the transparent plate (7) results in decrease in the intensity of light passing
through the transparent plate (7) and detected by the light sensor (8). The
control unit (9) determines the dirtiness level of the cooking chamber (3)
depending on the amount of decrease in the light intensity detected by the
light sensor (8).

The control unit (9) compares the light intensity (Im-measured) passing
through the transparent plate (7) and detected by the light sensor (8) when
the light source (6) is in the open position with the reference light intensity
(Im-ref) predetermined when the transparent plate (7) is clean and
recorded in its memory and if the difference between the measured light
intensity (Im-measured) and the reference light intensity (Im-ref) is greater
than the predetermined difference, starts the pyrolytic cleaning process by
deciding that the dirtiness level of the cooking chamber (3) has increased.
In an embodiment of the present invention, the light sensor (8) is a
phototransistor. The phototransistor provides precise measurement even
in low light situations.

In another embodiment of the present invention, the light sensor (8) is a
photodiode. The response time of the photodiode is below 200 ns and the
photodiode is used in situations when quick response is desired from the
light sensor (8).

The control unit (9) first brings the light source (6) to the off position in
order to determine the dirtiness level, provides the light sensor (8) to
detect whether the oven (1) is located in dark or luminous outside
environment and afterwards brings the light source (6) to the open position
and applies different dirtiness level measurement algorithms with respect
to dark or luminous outside environments and compares the measured
light intensity (Im-measured) with different reference light intensities
(Im-ref-luminous or Im-ref-dark) for the dark environment and luminous
environment.

In an embodiment of the present invention, the control unit (9) determines
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[0024]

[0025]

[0026]

[0027]

the dirtiness level in accordance with a dark environment algorithm
prerecorded in its memory when the outside environment is detected to be
dark by the light sensor (8) while the light source (6) is in the off position.
In this embodiment, the control unit (9) provides the illumination of the
cooking chamber (3) by activating the light source (6) and compares the
intensity of light (Im-measured) passing through the transparent plate (7)
with the reference light intensity (Im-ref-dark) for dark outside environment
prerecorded in its memory while the light source (6) is open and the
transparent plate (7) is clean. The control unit (9) starts the pyrolytic
cleaning process by deciding that the dirtiness level of the cooking
chamber (3) has increased if the difference between the measured light
intensity (Im-measured) and the dark environment reference light intensity
(Im-ref-dark) is greater than the predetermined difference.

In an embodiment of the present invention, the control unit (9) determines
the dirtiness level in accordance with a luminous environment algorithm
prerecorded in its memory when the outside environment is detected to be
luminous by the light sensor (8) while the light source (6) is in the off
position.

In this embodiment, the control unit (9) provides the illumination of the
cooking chamber (3) by activating the light source (6) and compares the
light intensity (Im-measured) passing through the transparent plate (7) with
the reference light intensity (Im-ref-luminous) for luminous outside
environment prerecorded in its memory while the light source (6) is open
and the transparent plate (7) is clean. The control unit (9) starts the
pyrolytic cleaning process by deciding that the dirtiness level of the
cooking chamber (3) has increased if the difference between the
measured light intensity (Im-measured) and the luminous environment
reference light intensity (Im-ref-luminous) is greater than the
predetermined difference.

In another embodiment of the present invention, the control unit (9) delays
the detection of dirtiness level and starting of the pyrolytic cleaning
process for as long as a predetermined period when the outside

environment is detected to be luminous by the light sensor (8).
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[0028]

[0029]

[0030]

[0031]

[0032]

The control unit (9) delays the dirtiness level measurement and the
pyrolytic cleaning process for as long as a predetermined period, for
example for 12 — 24 hours, when the outside environment is detected to be
luminous by means the light sensor (8) and enables the dirtiness level
measurement to be performed in a dark environment. The dirtiness level
measurement is preferred to be made in a dark environment especially in
order to receive a correct result and since the pyrolytic cleaning process is
desired to be performed at times when the electric consumption cost is
low.

Upon detecting that the outside environment is still luminous at the end of
the delay time by means of the light sensor (8), the control unit (9)
performs the processes of dirtiness level measurement and the pyrolytic
cleaning in accordance with the luminous environment reference values
(Im-ref-luminous) recorded in its memory.

In an embodiment of the present invention, the control unit (9) starts the
pyrolytic cleaning process by automatically operating the heater (4) when
the dirtiness level increases.

In another embodiment of the present invention, the control unit (9)
enables the user to be alerted audibly and/or visually for performing the
pyrolytic cleaning when the dirtiness level increases.

In the oven (1) of the present invention, the dirtiness level of the cooking
chamber (3) is detected precisely by the light source (6) and the light
sensor (8) disposed behind a transparent plate (7) facing the cooking
chamber (3). The light sensor (8) is not affected by the high temperature
and humidity inside the cooking chamber (3) and provides a low cost and
safe solution. The light sensor (8) furthermore takes advantage of the
cooling provided by means of a fan (F) disposed between the cooking
chamber (3) and the upper wall of the body (2) for the front panel (P)
whereon the control unit (9), the main control card, the knobs and the

screen are located.
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Claims

1.

An oven (1) comprising a body (2), a cooking chamber (3) disposed within the
body (2), a heater (4), a door (5) produced at least partially from glass and a
light source (6) that provides the illumination of the interior of the cooking
chamber (3), characterized in that a transparent plate (7) is disposed on the
side or upper wall of the cooking chamber (3), a light sensor (8) is disposed
outside the cooking chamber (3), behind the transparent plate (7) and detects
the light waves emitted from the light source (6) into the cooking chamber (3)
and passing through the transparent plate (7), and a control unit (9) determines
the dirtiness level of the cooking chamber (3) by evaluating the light intensity
data detected by the light sensor (8).

The oven (1) as in Claim 1, characterized in that the control unit (9) decides
that the dirtiness level of the cooking chamber (3) has increased and starts the
pyrolytic cleaning process when the amount of light passing through the
transparent plate (7), detected by the light sensor (8) decreases.

The oven (1) as in Claim 1 or 2, characterized in that the control unit (9)
compares the light intensity (Im-measured) passing through the transparent
plate (7) and detected by the light sensor (8) when the light source (6) is in the
open position with the predetermined reference light intensity (Im-ref) recorded
in its memory and decides the dirtiness level of the cooking chamber (3) has
increased if the difference between the measured light intensity (Im-measured)
and the reference light intensity (Im-ref) is greater than the predetermined
difference.

The oven (1) as in any one of the above claims, characterized in that the light
sensor (8) is a phototransistor.

The oven (1) as in any one of Claims 1 to 3, characterizedin that the light
sensor (8) is a photodiode.

The oven (1) as in any one of the above claims, characterized in that the
control unit (9) compares the light intensity (Im-measured) passing through the
transparent plate (7) with the reference light intensity (Im-ref-dark) for dark
outside environment prerecorded in its memory by bringing the light source (6)
to the open position when the outside environment is detected to be dark by

the light sensor (8).
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7.

10.

The oven (1) as in any one of the Claims 1 to 5, characterized in that the
control unit (9) compares the light intensity (Im-measured) passing through the
transparent plate (7) with the reference light intensity (Im-ref-luminous) for
luminous outside environment prerecorded in its memory by bringing the light
source (6) to the open position when the outside environment is detected to be
luminous by the light sensor (8).

The oven (1) as in any one of the Claims 1 to 5, characterized in that the
control unit (9) delays the dirtiness level detection process and the pyrolytic
cleaning process for as long as a predetermined period when the outside
environment is detected to be luminous by the light sensor (8).

The oven (1) as in any one of the above claims, characterized in that the
control unit (9) starts the pyrolytic cleaning process by operating the heater (4)
when the dirtiness level increases.

The oven (1) as in any one of the Claims 1 to 8, characterized in that the
control unit (9) enables the user to be alerted audibly and/or visually when the

dirtiness level increases.
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